Domain-domain associations in cystic fibrosis transmembrane conductance regulator.
Cystic fibrosis is caused by mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene. CFTR is a chloride channel whose activity requires protein kinase A-dependent phosphorylation of an intracellular regulatory domain (R-domain) and ATP hydrolysis at the nucleotide-binding domains (NBDs). To identify potential sites of domain-domain interaction within CFTR, we expressed, purified, and refolded histidine (His)- and glutathione-S-transferase (GST)-tagged cytoplasmic domains of CFTR. ATP-binding to his-NBD1 and his-NBD2 was demonstrated by measuring tryptophan fluorescence quenching. Tryptic digestion of in vitro phosphorylated his-NBD1-R and in situ phosphorylated CFTR generated the same phosphopeptides. An interaction between NBD1-R and NBD2 was assayed by tryptophan fluorescence quenching. Binding among all pairwise combinations of R-domain, NBD1, and NBD2 was demonstrated with an overlay assay. To identify specific sites of interaction between domains of CFTR, an overlay assay was used to probe an overlapping peptide library spanning all intracellular regions of CFTR with his-NBD1, his-NBD2, and GST-R-domain. By mapping peptides from NBD1 and NBD2 that bound to other intracellular domains onto crystal structures for HisP, MalK, and Rad50, probable sites of interaction between NBD1 and NBD2 were identified. Our data support a model where NBDs form dimers with the ATP-binding sites at the domain-domain interface.